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JMASS as an HLA Simulation Builder
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Collaborative Virtual Prototyping at Wright Laboratory
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The Essence of J-MASS

e Inter-simulation & Tool Infrastructure
-- Communications Architecture
-- Visual Development Tools R T
-- Analysis Tools N ¥
-- Simulation Engine DEVELOP
-- COTS & Legacy Tool Interface

Modelng
System

Model Library & Repository

LIBRARY

-- Customer Support Center e

Intra-simulation Architecture Many Types of Users
-- SEl Software Structural Model for Reuse

-- Domain Independent Methodology

-- Meta Language for Model Description

-- Code Generators for Meta Language to models

-- Domain Specific Run-time Agents

The J-MASS vision is a Community of Users and Domain Experts
Doing Rapid Development, Affordable, Reusable, Validated M&S
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J-MASS Fully Integrated Toolset
Simulation Support Environment (SSE)

Develop/Assemble Mode; Configure Mode Execute Mode Post-Process Mode

Model
Development
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Software Executables Agent Tools
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= *Model Definitions *Model Definitions *Simulation Input Data Files *Simulation Data Journals
o (New or Reuse) *Model Software *Simulation Executable Files Outputs:
L Outputs: Outputs: Outputs: *User Specified Reports
._,C_’ *Model Definitions eSimulation Input Data Files *Simulation Data Journals *User Specified Playbacks
< *Model Software *Simulation Executable Files

Tools

*Model Component Development *Configure Tool *Standard Execute Tool *FAST Analysis Tool
Tool *Experiment Managers *Experiment Manager *Analyze Tool
*Code Generator *Simulation Database Tool *Combat Battle Monitor *XPrism
*Reverse Engineering Tool «Journalizer Tools *Simulation Runtime Agent *GnuPlot
*Ada and C++ Compiler *PIAA Tool *Combat Battle Monitor
*PLEXUS Configuration Tool *SimView

*Scenario Development Tool
*Team Builder
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Potential HLA / J-MASS
Development Cycle

SOM Information

* Populate SOM Repository
from J-MASS Simulation
Information

LA

Repository of Simulations
and Federations
Data Standards

FOM Information

» Automatically Build
Ports Objects from
FOM Definitions

J-MASS

Repository of Models and
Simulations

Simulation Engine &
Supporting Tools

Tools are Necessary for Robust Federation Development,
Top-Down Definition and Bottom-Up Implementation
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J-MASS HLA Vision
Potential Concepts

e J-MASS as a HLA Simulation Development Tool

— MCDT for Specification of J-MASS Models That Can Be
Automatically HLA-Compliant

— MCDT for Specification of HLA-compliant Port Objects

— Code Generator to Develop Simple HLA-compliant Ports
Objects Automatically

— Team Builder Reading HLA FRED Specifications in Order to
Automatically Build “HLA-Ready” J-MASS Teams

e J-MASS as Basis for HLA Simulations

J-MASS Models Providing Simulation Objects for
Federations

Port Objects Working Either via J-MASS or HLA, as Defined
at Execution Time (Configured)

J-MASS Team/Sim Controllers Working with HLA Time and
Exercise Management Capabillities

J-MASS Employing RTI Simulation Backplane in Addition to
or Instead of Existing IBP

Expanding J-MASS Simulation Technology to Include HLA
Concepts for Model Interactions
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JMASS HLA Federate
Architectural View

Electronic Concepts Simulation
Research Laboratory (ECSRL)

-

Radar System
Model

Missile
Model

Integrated Defensive Avionics Laboratory (IDAL)

[

Composite Tactical
Environment

SAGE

Data Object Broker

Aircraft
Model

J-MASS HLA Interface

Protofed Middleware

RTI API

Exercise
Manager

Avionics
(LRUs)

Display
& Audio

ADARS ADARS

ADARS Player

Tactical Environment
Surrogate

Mission Systems
Surrogate

J-MASS HLA Interface

J-MASS HLA Interface

Protofed Middleware Protofed Middleware

Protofed Middleware

RTIAPI RTI API

RTI API

Engineering Protofederation RTI

REDCAP

J-MASS Federates for Engineering Protofederation

Additional J-MASS Federation Federates




J-MASS HLA Applications

Exercise Manager
Processing & Data Flow

Execution Manager

Execution * Monitors Federation Execution
State

Sends Federation Manager « Monitors Simulation Processing
Execution Status States

—
/Establlshes/Reflnes
] Exercise Agenda
Exercise Sponsor

via
User Interface

Updates simulation
object functional state
(e.g., object position)

Exercise Manager Provides

» Layered Management Across
Federation

» User-Directed/Automated
Control over Physical Assets

« Computational
* Network
» Hardware-in-the-Loop
» User-Directed/Automated
Control over Functional Assets
* Simulation Executions/Rates
e Scenario / Events
* Object Attribute Ownership
« Journalization
» User-Defined/Automated
Control over HLA Runtime
Infrastructure
* Federation Control
» Save/Restore

Sends Federation-
Execution Management  Updates Federate
Policy Directives Physical State Attributes

Sends Federate Updates Simulation
Control Directives Control Status

Controller Updates Simulation
Physical State

(E.G., CPU Load)

Sends Simulation ) .
Execution Control Updates Simulation
Commands Execution Status

/

I
- ‘ Z

Simulation

« Issues Policy Directives When
State Attributes Exceed Context-
Specific Conditions
One Per Federation Execution

Director

* Monitors Directorate Execution State

» Assesses State in Context of
Execution Manager Policy

« Issues Simulation Control Policy

* One Per Directorate

Controller

* Monitors Simulation Status

* Monitors Simulation Status in
Context of Command Agenda

¢ One Per Simulation

Simulation

» Generates Simulation Object State
Updates

 Implements Simulation Execution
Commands
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Collaborative Virtual Prototyping
Across Domains

EO

T
A

Info Fusion

Investment
Strategy

_ Systems &
Requirements Integration

Definition Technology Products
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Distributed Collaborative Virtual
Prototyping for a Virtual Laboratory
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